Section of Medicine
President-W. A. BOURNE, M.A., M.D., F.R.C.P. [March 25, 1958] DISCUSSION ON THE LUNGS AS AN INDEX OF SYSTEMIC DISEASE [Abridged] Dr. J. G. Scadding (London) : I shall take the title "The Lungs as an Index of Systemic Disease" to refer to a practical situation-that which confronts the physician when he is faced with clinical or radiological evidence of abnormality in the lungs which may be the first evidence of a disease-process which involves or will involve other organs. I shall not discuss lung changes appearing in the course of already recognized or recognizable disease affecting other organs; and in order to limit the large field of discussion, I shall not refer to those acute systemic infections, ranging from chicken-pox to plague, which may have pulmonary manifestations. Even within these limitations I shall discuss only a few important points.
First, I should like to make briefly one or two rather commonplace observations. Acute forms ofpulmonary tuberculosis in middle-aged people, especially in the absence of any other obvious debilitating factors, may owe their acute nature to hitherto undiagnosed diabetes. Collapse-consolidation of the lower lobe of the right lung with or without pleural effusion may be the first evidence of subdiaphragmatic inflammatory changes, such as subphrenic abscess or amoebic abscess of the liver. Pleural effusions in general present many fascinating diagnostic problems. They are one of the more frequent intrathoracic manifestations of the collagen diseases. A malignant pleural effusion may owe its origin to an undiagnosed primary tumour in almost any part of the body. I imagine that many of us must at one time or another have looked hopefully for the benign fibroma of the ovary whose association with persistent pleural effusion constitutes Meigs' syndrome (Meigs and Cass, 1937; Meigs, 1954) . I have never been fortunate enough to encounter one in my personal experience. Frequently recurring broncho-pulmonary infections with or without episodes of pulmonary consolidation may be due to abnormalities within the respiratory system, but sometimes they are due to disease involving other systems. For instance, the patient with achalasia of the cardia may have recurrent episodes of aspiration pneumonia due to spill-over from the dilated cesophagus, and sometimes it is these, rather than dysphagia, which first lead him to seek medical advice. Recurrent and chronic bronchopulmonary infections are among the most important manifestations of mucosis, or fibrocystic disease of the pancreas, as it used to be called (Bodian, 1952) . Especially in older children, the intestinal symptoms may be slight and discoverable only on specific investigation. I have had two patients with this disorder whose respiratory symptoms first brought them to notice at the ages of 12 and 14 years respectively, and who survived until the ages of 16 and nearly 20 years (Clinico-Pathological Conference, 1954) . Another rare condition which must be thought of in patients with frequently recurrent attacks of pneumonia is agammaglobulineemia (Citron, 1957) . The infections associated with this condition have the characteristic that, although they are frequently recurrent, individually they may present no unusual feature, and most of them respond normally to appropriate antibacterial treatment.
In all these examples, it may be questioned whether the lung changes should be regarded as throwing light upon the systemic changes, or the systemic upon the pulmonary. In sarcoidosis and in those varieties of "honeycomb lungs" which are associated with systemic disorders, the usual situation is that the extrathoracic manifestations, if present, throw light upon the nature of the pulmonary changes. Thus in suspected sarcoidosis of the lungs, manifestations outside the lungs, especially in the skin, in the lymph nodes, the liver and the spleen, in the eyes and in the small bones of the hands, are sought in the attempt to establish the diagnosis. Similarly, in patients presenting the radiological picture of honeycomb lungs (Oswald and Parkinson, 1949) , radiological evidence of eosinophilic granuloma of bones may rarely establish the diagnosis of the xanthomatous type, and the finding of adenoma sebaceum or subungual fibromata on physical examination indicates the mesodermal dysplasia type . Both sarcoidosis and the xanthomatous type of honeycomb lung may be accompanied by diabetes insipidus (Spillane, 1952) , though this is very rare, and in my small experience the obvious symptom of polyuria in cases of this sort has preceded the finding of the lung changes.
An important recent contribution to our knowledge of polyarteritis nodosa as it affects the lungs was made by Rose and Spencer (1957) , who defined a group of cases in which for a considerable period changes in the lungs may be the sole indication of what eventually will be a generalized disorder. In the course of a study of 111 cases of polyarteritis nodosa collected from 9 hospitals, Rose and Spencer were able to recognize a group of 32 in which the lungs were involved, and which presented important differences from the rest. A respiratory illness preceded the systemic changes, sometimes by a considerable interval. There was an eosinophilia of more than 1,500 per c.mm. in 54% of the "lung" cases, and in none of those without respiratory symptoms. The highest levels of eosinophilia were in the 12 patients who had asthma; these also had the longest period of respiratory illness before systemic generalization became apparent. The asthma had the distinctive feature that in no case was there a family history of asthma or hay fever. The "lung" group showed important histological differences from the other cases. These consisted of a higher incidence of granulomatous and necrotizing lesions, both in the arteries and unrelated to them, and more numerous eosinophils and giant cells in the polyarteritic lesions. 16 % of the patients with lung involvement had granulomata in the nose or middle ear. The frequency of granulomata in the nose or middle ear and of granulomatous and necrotizing changes in the general histological picture indicates that the group of cases which has been described as Wegener's granulomatosis (Plummer et al., 1956) should be considered as a special subdivision of polyarteritis nodosa. Whereas in the cases with lung involvement the sex ratio was equal, in those without lung involvement males outnumbered females by 1 6:1. The lung changes sometimes took the form of recurrent transient attacks of "pneumonia", and sometimes presented as chronic or unresolved consolidation. In 5 cases there were pleural effusions. Radiologically, the most frequent finding was consolidation of various sorts; there was a miliary type of shadowing in 3 cases, and evidence of cavitation in consolidated lung in 4. In the patients with initial pulmonary changes, systemic generalization, when eventually it occurred, usually led to rapid deterioration. I have had 5 patients whose cases conform to the description by Rose and Spencer of the pulmonary variety of polyarteritis nodosa, and in whom the diagnosis has been proved, as well as several in whom I have made a clinical diagnosis, as yet unproved, in the presystemic stage. The following is a brief account of 3 of the proved cases.
Case L-A man aged 55 developed paroxysmal cough, with dyspneea. No abnormal physical signs were found, but in the chest X-ray a rather vague, fine reticular shadowing was observed. After nine months, he was referred to me. At this stage, the mottling in the lungs was somewhat denser, though still very fine. His liver had become palpable and there was some rise in the jugular venous pressure. He was admitted to hospital and rapidly went downhill with increasing enlargement of the liver, fever, pericarditis and albuminuria, and died in congestive heart failure. At necropsy, there were florid polyarteritic changes in the liver, kidneys and elsewhere, and healing polyarteritis in the pulmonary arteries. (This case has previously been reported briefly in 1956, Brit. J. Radiol., 29, 633.) Case II.-This boy was first referred to me in 1948 when he was aged 11, because some rather nondescript shadows had been observed at the apices of the lungs, especially the right. He was rather under-sized for his age but no abnormal physical signs were found. All investigations were negative. Although the appearances were suggestive of pulmonary tuberculosis, tubercle bacilli were never found, and the skin failed to react to tuberculin. Over the years there was some slight increase in the shadowing at the apices until in 1954 a cavity appeared in the consolidated area at the right apex ( Fig. 1 ). The appearances at this time so closely resembled those of pulmonary tuberculosis that in spite of the failure to find tubercle bacilli and his insensitivity to tuberculin, antibacterial treatment was given for several months; it produced no effect. He remained free from symptoms apart from poor physical development. In July 1955, extension of the lung shadows was observed at a routine examination, though there were no new symptoms (Fig. 2) . A month later, he suddenly became ill with abdominal pain and fever, and was admitted to hospital in his terminal illness. The heart rapidly enlarged, a gallop rhythm developed, albuminuria appeared and the bouts of abdominal pain, accompanied by the passage of blood in the stools and diarrheea, continued. It was only at this stage of generalization that the clinical diagnosis of polyarteritts nodosa was made, but the administration of corticotrophin could not arrest the steady downhill course, and he died about two months from the first clinical evidence of generalization of the disease. At necropsy there was evidence of florid polyarteritis in nearly every organ except the lungs. In these the changes were those of carnification. Case III.-A man aged 46 was quite well until 1952, when he had a small hlemoptysis. A chest radiograph at this time showed a round, partly calcified focus in the lower lobe of the right lung. In 1955, he suddenly became wheezy, with cough and sputum, needing two weeks' hospital treatment. About May 1957, the wheeziness recurred and cough and repeatedly blood-stained sputum developed. In August 1957 he became breathless even at rest, and a number of spots appeared on the hands, arms and forehead. In October 1957 when I first saw him, he was ill and febrile. There were scattered brownish-pink nodules up to 7 mm. diameter, some vesiculated, on the hands (Fig. 3 ) and over the elbows, and a few, less prominent, on the forehead, with a scaly erythemato-urticarial rash extending just above the wrists. Many rhonchi were heard all over both lungs. The was 120/80. Urine contained a trace of albumin. Blood count showed 19,000 leucocytes per c.mm., of which 5,500 were eosinophils. No L.E. cells were seen. The E.S.R. was 135 mm. (Westergrn). A chest radiograph ( Fig. 4 ) showed6 patchy coarse mottling throughout both lungs, especially at the bases. No evidence of sensitivity to the commoner inhalant allergens was found by dermal or bronchial sensitivity tests. A biopsy of a nodule from the right ring finger showed small granulomas with fibrinoid necrosis of collagen. There was no response to the administration of antibiotics, but prednisolone, 40 mg. daily, caused rapid clearing of the lung shadows and of the skin lesions and a fall in the E.S.R. to 40 mm.; but albumimuna increased and the blood urea rose to 79 mg. per 100 ml. The prednisolone was increased to 60 mg. daily. Although the E.S.R. fell to 16 mm., and the blood urea to 37 mg., albuminuria, 1 to 2 g. daily, continued. In December, he developed parmsthesix in the legs, suggestive of peripheral neuropathy. At present any reduction of the dose of prednisolone below 55 mg. daily results in exacerbation of his various symptoms. Consolidation of part of the left lower lobe consequent upon such a reduction is shown in Fig. 5 ; it resolved on restoration of the dose of prednisolone to its former level.
Although the diagnosis of the pre-systemic stage of polyarteritis nodosa is speculative, it may be suspected in patients who have asthma developing for the first time in adult life, with no family history of allergic disorders, with a high eosinophilia, and with persistent or recurrent consolidations in the lung which do not appear to be due to bacterial or other infection. The important differential diagnosis of such cases is from the allergic variety of pulmonary aspergillosis (Hinson et al., 1952) , but this condition is diagnosable by the finding of the aspergillus in the sputum, sometimes by bronchoscopy, and by the detection of sensitivity to aspergillus antigens. Once this possibility has been excluded, a patient presenting with the clinical picture described should probably be treated with corticosteroids on the provisional diagnosis of pulmonary polyarteritis, a careful watch being kept constantly for possible systemic generalization.
A rare syndrome, described by Parkin et al. (1955) , from the Mayo Clinic, as necrotizing pulmonary alveolitis with acute glomerulonephritis, has certain affinities with the pulmonary form of polyarteritis nodosa, although it is clear that it affects vessels of much smaller calibre. It is germane to our present discussion because the pulmonary changes may precede by a considerable interval the rapidly advancing renal changes. I can best describe this syndrome by recounting the case of a patient who was recently under my care.
Case IV.-A man aged 29, previously healthy, developed slight cough and produced some blood. streaked sputum in August 1955. The hmmoptysis was repeated on several occasions and seveal chest X-rays were taken, but no abnormality was observed until November 1955, when a rather vague opacity of mottled character was observed in the middle zone of the right lung. Small htmoptyses recurred from time to time, and the hoemoglobin fell to 66%. I first saw him in May 1956; the tip of the spleen was just palpable on deep inspiration, and for the first time a moderate albuminuria with cellular casts was observed. The h&emoglobin had risen to 84%, the leucocyte count was 9,000 with a normal differential count, the eosinophils amounting to 3 %. The E.S.R. was 23 mm. in the first hour (Westergren). No L.E. cells were seen. The blood urea was 53 mg. per 100 ml. It was thought justifiable to carry out a lung biopsy in order to establish the diagnosis. The lung felt and looked normal. The biopsy showed interstitial hemorrhage with hemosiderin-containing macrophages in the alveoli. No changes were observed in the larger blood vessels. In spite of the administration of corticosteroids his course was rapidly downhill, the blood urea rising steeply with profuse albuminuria and oliguria, and eventually death with urnmia in July 1956. Hypertension developed in the last week or so of life. At necropsy there was evidence of severe glomerulonephritis with hyalinization and destruction of many glomeruli.
The lung changes in this syndrome present an interesting similarity to those of idiopathic haemosiderosis, in which the lungs alone are affected. Indeed, I thought at first that my case fell into this category. It may be relevant to the pathogenesis of the syndrome that Eisen et al. (1950) showed that in rats an anti-lung serum localized selectively in the lungs and in the kidneys and that in the kidneys it localized mainly in glomeruli. Our concepts of these obscure syndromes-as, of the so-called collagen diseases and of "idiopathic" interstitial fibrosis of the lungs-are unlikely to be clarified satisfactorily until we can analyse them by specific wetiological factors.
Dr. Philip Eliman (London):
This discussion goes beyond the boundaries of any specialty and serves to illustrate the inherent-wholeness" of medicine.
The implication of changing patterns of disease and changing forms of treatment must be remembered, in that the widespread and sometimes indiscriminate use of the newer antibiotic and other drugs (for example, the hydralline and hexamethonium compounds used for hypertension) may be hazardous and a factor in the apparent increase of diffuse interstitial fibrosis of uncertain etiology, and of some collagen diseases.
I propose to concentrate on the pulmonary manifestations of the systemic collagen disease, or, as I prefer to describe them, "connective tissue diseases". In these I shall include systemic lupus erythematosus, polyarteritis nodosa, scleroderma, dermatomyositis, "rheumatoid disease" and Sjogren's syndrome.
The collagen diseases appear to share some unifying principle based on an assumed common allergic aetiology; indeed, the role of hypersensitivity is at present a subject for investigation. The similarity of the histopathology, the merging patterns of these diseases one, into another-for example, rheumatoid disease and polyarteritis, rheumatoid and Sjogren's disease with scleroderma-the vascular pathology founded upon an apparently uniform and diffuse arteritis, together with certain common clinical manifestations, are of considerable interest. Noteworthy in these diffuse systemic connective tissue disorders are the allied pleural and pulmonary manifestations which may vary from dry and wet pleurisy, partial consolidation, widespread reticulation, and miliary mottling to chronic fibrosis and sclerocystic lung disease. The symptoms associated with acute progressive interstitial fibrosis of the lungs, which occurs In the so-called Hamman-Rich syndrome, and the possibility that this may not necessarily be a limited pulmonary disease, raises the question of a relationship with the connective tissue diseases, including the rheumatoid group. Certain analogous lesions with a similar lung tissue reaction may be found in the lungs and pleura and suggest a chronic interstitial form of the acute Hamman-Rich syndrome. The characteristic diffuse interstitial, fibrosing pneumonia is believed by certain workers, notably Rubin and Lubliner (1957) , to resemble the type of tissue reaction (especially in the more chronic form of the disease) of certain of the so-called "rheumatoid group of collagen diseases". The Pleural and Pulmonary Lesions of Systemic Lupus Erythematosus Pleural lesions, both dry and wet and usually persistent, are quite common and may be the presenting feature. The effusions are usually small, although in one of my cases it was acute and massive. Pure lupus pulmonary lesions, although unusual, do occur and were prent in 5 out of 12 of my cases of which 9 had, at one time or another, pleural involvement. Various types of lung parenchymal involvement have been observed and may occasionally dominate the clinical picture.
The lung changes are not specific and true focal allergic reactions must be carefully differentiated from secondary bacterial pulmonary infections which may complicate the terminal stages of the disease. The lesions may be pneumonic, patchy, and bronchopneumonic and are frequently basal in distribution. Plate-like atelectasis with elevation and fixaton of the diaphragm on one or both sides has occurred in 3 of my 5 pulmonary cases. A chronic interstitial fibrosis dependent on a diffuse arteritis has been known and may possibly be related to the Hamman-Rich syndrome. The acute cases are the most likely to exhibit the characteristic L.E. cells in the peripheral blood or marrow and in one of my cases it was found in the effusion. The Lungs in Polyarteritis Nodosa Although this disease was described almost a century ago by Kussmaul and Maier (1866) it is little more than ten years since it was diagnosed clinically. Rose and Spencer (1957) have, in fact, reported on 111 histologically proven cases during a period of seven years. The diagnosis was made in life in about half of the cases. Their classification was based on the presence or absence of pulmonary involvement. Evidence of specific lung lesions, not nlike those of pulmonary tuberculosis, was found in one-third of the cases, which coincides with my own more limited seres (Eliman and Cudkowicz, 1954; Ellman, 1956) . The cases presenting with a rcpiratoryillness, i.e. the group classified as pulmonary polyarteritis nodosa, usually present with three main types of illness, viz. bronchitic, asthmatic, pneumomc or bronchopneumonic. This respiratory illness may persist for weeks, months or years before the systemic manifestations of the disease ensue and occasionally these also may be confined to the respiratory system.
The lungs may show pathologically both necrotizing and granulomatous lesions which may cavitate and simulate tuberculous lesions. The pulmonary cases, moreover, may manifest certain features not characteristic of polyarteritis as a whole. These are generally associated with high blood eosinophilia and occasionally granulomata in the upper air passages, especially the nose, and with lesions in the kidney. Klinge (1933) and Wegener (1936) have reported this combination of necrotizing granulomatous lesions and I have recently had under my care a case of "Wegener's granulomatosis". This presented with an upper respiratory tract malignant granulomatous lesion, associated with salivary and lacrimal lesions, both of which responded dramatically to local radiotherapy. Later, a lung lesion developed with a massive pericardial effusion and responded in the same way to X-ray therapy. Subsequent renal and systemic involvement responded well to steroid and antibiotic therapy but ensuing complications unfortunately led to death. A case from my series illustrating the pulmonary polyarteritis nodosa group is here briefly described: Case I.-Housewife, aged 40, complained of polyarthralgia and polymyalgia of several years' duration. She had had left-sided pleurisy in 1951. She was admitted to sanatorium in September 1955, following influenza, as a case of acute pulmonary tuberculosis with radiological evidence of infiltration and cavitation in the left upper zone, the infiltration extending into the left middle zone.
In view of the acute lesion, she was immediately put on a course of daily streptomycin, 1 gram, and PAS, 20 grams, without any real improvement. The history showed that for the previous eighteen months she had had a cough with a little muco-purulent sputum as well as nocturnal wheezing for at least six months. Because of this wheezing, her husband insisted on her going to the chest clinic. I saw her in consultation after seven weeks of sanatorium treatment. The sputum was persistently negative for acid-fast bacilli and showed numerous eosinophils and Charcot-Leyden crystals. The blood count showed no anemia, but a leucocytosis of 18,500 with 53% eosinophils. Electrophoresis of plasma proteins showed slight excess of gamma globulin. The Mantoux test was positive. She was admitted to my chest unit. The blood eosinophilia persisted and although, apart from the polyarthralgia and myalgia, the lesion was confined to the lung, I regarded this as a case of pulmonary polyarteritis (Fig. 1) . The response to steroid therapy has been dramatic, producing relief of symptoms, almost complete resolution of the lung lesion and a remarkable fall in the eosinophilia.
The systemic type of polyarteritis nodosa shows a true disseminated necrotizing arteritic lesion, frequently involving medium-sized arteries in many systems of the body, and the old term, periarteritis, is no longer applicable.
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Clinically, the most common mode of onset is a pyrexia of unknown origin but the pleomorphic nature of the disease and its widespread symptomatology are now recognized.
While the disease may occur at any age, most often its onset is in early adult life. High fever, polymorphonuclear leucocytosis, a high sedimentation rate, polyarthralgia, polymyositis, polyneuritis, hypertension, renal disease, asthma and hemorrhagic and other skin lesions are not uncommon manifestations, but, as Miller (1954) has emphasized, toxicity and multiple infarctions are the keynote of this disease, as illustrated by the following case:
Case II.-A 58-year-old physiotherapist had suffered five years previously from diarrhoea for one year. Investigations revealed nothing abnormal and the condition subsided spontaneously. For two years she had suffered from mild attacks of asthma, although not severe enough to require treatment. Six months before admission she suddenly developed generalized urticaria, with vomiting and diarrhoea. This again subsided spontaneously in one month. Three months later she developed polyarthralgia but when seen at our unit the only abnormality found was an E.S.R. of 30 mm. in one hour (Westergren). She was later admitted as an emergency with acute abdominal pain. A normal appendix was removed and, two weeks later, an acute inflamed gall bladder was excised. Section of the latter showed only eosinophilic infiltration. While convalescing from the operation she developed acute painful peripheral neuritis of her legs. Examination revealed a thin, pale woman with a low-grade pyrexia. Pulse was 98, blood pressure 200/90. The respiratory system was normal. She had a large, tender liver extending to the umbilicus. She had evidence of peripheral neuritis with sensory and motor changes involving both legs from the mid-calf downwards. A muscle biopsy confirmed the diagnosis of polyarteritis nodosa (Fig. 2) . Her E.S.R. was 50 mm. in one hour (Westergren) and her blood count showed hemoglobin 60%, and a white cell count of 14,900, with no ebsinophilia. Soon, however, she developed a tachycardia of 140 and in the next few weeks transient lung shadows, showing areas varying from transient mottling, honeycombing, consolidation and, finally, a right-sided basal effusion (Fig. 3) . Steroids were given, starting with ACTH and, later, prednisone. Initial response was good but she gradually deteriorated and finally succumbed. Post-mortem was refused. The pleomorphic nature of the condition is well illustrated in this case. Scleroderma may, for practical purposes, be divided into:
(1) localized scleroderma or morphoea, (2) diffuse scleroderma T(3) diffuse systemic sclerosis (acrosclerosis). These groups are possibly related in the same way as discoid lupus is believed to be a localized manifestation of systemic lupus erythematosus. For the physician, however, the chief interest lies in the third group. It is usually preceded by a Raynaud phenomenon and, i 1
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Section of Medicine indeed, a sympathectomy was done in two of my cases before the systemic sclerodermatous changes, more specifically the selerodactylia, had developed. Involvement of the face, neck and upper trunk may then occur, with a characteristic facies, the skin over the face becoming tightened and drawn over the bony prominence. The hands have a characteristic appearance, with stiff flexed fingers, the tight skin' bringing the joints into prominence to such an extent that they may resemble the rheumatoid hand, although the finger-tips often become shortened and blunted with disturbance of nail growth and absorption of bone of, the terminal phalanges, ulceration of the skin and localized areas of calcification (calcinosis; circumscripta). Vascular changes, with telangiectasia of the face, lips, tongue and hands, often occur. Sclerotic involvement of the aesophagus, heart, lungs, kidney and blood vessels may develop later.
Hypertension in the pulmonary circuit has been a feature of a few of my cases and all of them have shown a Raynaud phenomenon.
My cases of "pulmonary scleroderma" have presented with progressive dyspnoea, occurring mainly after the disease as a whole has been recognized. Sclerodactylia, some calcinosis and telangiectasis always occur before the heart and lungs become involved. Clinically, exertional dyspnoea, dry cough and reduction in vital capacity are the main features. Radiologically, diffuse pulmonary fibrosis and, in some cases, fine nodulation, fibrocystic (honeycomb) change and pleural fibrosis may be observed (Fig. 4) . In one of my cases of dermatomyositis and scleroderma the lesions appeared to merge into each other. Dermatomyositis involves the skin, subcutaneous tissues and muscles, mainly in aged males, and as a general rule runs a chronic course. Rare and malignant complications of a -pulmonary nature, sometimes involving breast or ovary in the female, are seen. In one of my scleroderma patients, a woman aged 42, dermatomyositis merged with it and a carcinoma of the breast was ultimately responsible for her demise. Pleural and Pulmonary Manifestations of Rheumatoid Disease "Rheumatoid disease" is a systemic disease whose principal local manifestation is arthritis. The systemic nature may be manifested by widespread pathological changes of mesenchymal connective tissue. These may occur in various tissues and organs, including the skin, with cutaneous and subcutaneous nodules, muscles, tendons, fascia, peripheral -nerves, certain supporting structures including the synovia, pleura and pericardium and in ,some cases involving the viscera, e.g. the heart, lungs and spleen.
The study of the ocular effects, the refractory anmmia, the variant patterns of the disease, the merging of rheumatoid into other systemic collagen disease, the arterial pathology recorded by , the lung pathology recorded by Christie (1954) and further clinical and pathological studies by and autopsy studies by , are all calculated to confirm our original viewpoint, now accepted by many authors, that the term "rheumatoid disease" (Ellman, 1947; Ellman and Ball, 1948) is more accurate and should be considered as a pathological entity in place of "rheumatoid arthritis". Since we described our first three cases of lung involvement in rheumatoid disease some 56 cases in all have been recorded (Edge and Rickards, 1957). Although we have seen many more cases than we have recorded, we would emphasize that these lung lesions are by no means common and should only be diagnosed after the most careful scrutiny. The respiratory manifestations of rheumatoid disease that we have encountered can be classified as:
(1) Pleural lesions which may be (a) nodular, (b) diffuse (non-specific). The pleurisy may be dry or wet.
(2) Pulmonary lesions: (a) nodular, (b) diffuse (non-specific). The nodular lesions in the lungs and pleura are almost identical histologically with those of the rheumatoid subcutaneous nodules, showing a central fibrinoid necrosis, surrounded by an encircling corona of closely-packed mesenchymal cells, the great majority of which are fibroblasts, external to which is a zone of inflammatory tissue (Collins, 1937) . The interstitial changes at the periphery of the nodules closely resemble those of diffuse parenchymal lung lesions (Christie, 1954) .
Experience suggests that the changes in the lungs or pleura (or both) may occur early or late in the rheumatoid process, and may be silent or symptomatic. The nodules can sometimes be demonstrated radiologically. The diffuse interstitial lesions show a reticular pattern. The diagnosis cannot really be made in the absence of arthritis and we would agree with Aronoff and his colleagues (1955) (who have found no example of "rheumatoid lung" in what they describe as a comparatively small group of patients) that the problem of differential diagnosis of lung lesions in rheumatoid arthritis can be most difficult. Nevertheless they found pleural adhesions in 27 out of 42 autopsies in "rheumatoid disease" as compared with 12 out of 42 in controls. Emerson (1956) describes 6 cases of pleural effusion in rheumatoid disease.
It is important to separate this apparently rare pulmonary condition from unrelated pulmonary disease, e.g. pulmonary tuberculosis, the pneumonias, sarcoidosis, carcinoma of the lung and the lung lesions in the systemic collagen diseases.
The rare occurrence of nodular lung and pleural lesions (Fig. 5 ) is generally accepted. We, like other workers, have also recorded interstitial lung changes, both at autopsy and during life, and the relationship of interstitial pulmonary fibrosis to "rheumatoid disease" has been studied by, among others, Rubin and Lubliner (1957) . Using routine chest X-rays for all patients with rheumatoid disease, we have, on occasion, noted pleural effusions and peripheral lung shadows which the closest possible clinical scrutiny has led us to regard as lung and pleural manifestations of rheumatoid disease. The non-specific interstitial lung changes may represent the end stages of acute lung lesions (Fig. 6 ) which at some stage in the patient's life may possibly have been of the nodular variety. Indeed, in view of the presumably asymptomatic nature of some of the pleural and pulmonary nodular lesions, we do not know how commonly these lesions occur nor what are the end-effects upon the adjacent lung in patients who have experienced lung remissions from the rheumatoid process. The nodular lung and pleural lesions (structurally indistinguishable from subcutaneous rheumatoid nodules) have been described by Bennett et al. (1940) , Baggenstoss and Rosenberg (1941, 1943, 1944) , , , Ellman et al. (1954) , Christie (1954) and Spence (1955) . Caplan (1953) described in coalminers a syndrome of nodular lung fibrosis associated in over 50% of the cases with rheumatoid arthritis.
Gough and his colleagues (1955), basing their work on extensive pathological studies, found that, in contrast with ordinary lungs, the pneumoconiotic lungs of coalminers appear exceptionally vulnerable to the rheumatoid process, sometimes more so than the joints. They have encountered lung lesions which seemed typical of the "rheumatoid pneumoconiotic type". Christie (1954) has shown that rheumatoid disease affects the respiratory tract in the pleura (probably the commonest site), the bronchi, the pulmonary and bronchial vessels and the alveolar walls. The lesions he found in the lungs were as varied and widespread as those in other organs, and ranged from acute exudative foci to chronic scars of loose or dense texture. In size they varied from minute connective tissue buds to a giant nodule 7 cm. in diameter, structurally indistinguishable from the familiar subcutaneous rheumatoid nodule. Much of the fibrosis found by Christie was non-specific, although such areas usually contained more advanced foci, recognizable as rheumatoid nodules. It has been suggested that hypersensitivity may play a part in the production of this fibrosis.
In a series of 100 autopsies on patients who had suffered from rheumatoid disease, Cruickshank (1957) analysed the visceral lesions he had encountered. They included 29 cardiac, 42 pleuritic and 6 pulmonary lesions. 20 out of 90 controls had pleural adhesions without apparent cause . found pleurisy in 22 out of 30 autopsies in "rheumatoid arthritis". Cruickshank found 6 examples of interstitial pneumonia although he has not yet studied these lungs in detail. All were, however, chronic and accompanied by diffuse or focal fibrosis. In contrast the incidence of interstitial pulmonary fibrosis in a series of 6,000 autopsies reviewed by Mallory (1948) was 16. "It thus seems likely that the association of interstitial pneumonia and fibrosis-with 'rheumatoid disease' is more than coincidental" . Whilst it is appreciated that this is a somewhat controversial subject, the incidence of non-specific pleural and pulmonary lesions already noted, compared with that occurring in the non-rheumatoid subject, is surely clinically significant and can hardly be regarded as a chance finding.
The lung changes in rheumatoid disease may be modified by other lesions present in the lung. For example, observed that in coalminers with rheumatoid disease the radiological pulmonary changes differed from those of miners without rheumatoid disease.
The characteristic shadows were multiple, rounded, well defined and fairly evenly distributed throughout both lung fields, especially at the periphery. Lodge (1956) , in a radiological survey of 40 rheumatoid patients, found lung changes of some kind in 9 but he recognized that they might not be a true representation of the incidence of lung shadows in rheumatoid disease.
Price and Skelton (1956) have reported a case of rheumatoid arthritis with focal lesions where histologically focal arteritis and bronchiolitis had been found.
A review of the literature on the pulmonary manifestations of rheumatoid disease and a record of some of our cases have been given elsewhere (Ellman and Ball, 1948; Ellman and Cudkowicz, 1954; Ellman, 1956) . We will merely record here 2 cases, one of a pleural effusion with specific lung and pleural nodules, and the other a case of a non-specific lung lesion. Case III.-Male, aged 63, had had rheumatoid joint disease for seventeen years with widespread rheumatoid nodules. The subcutaneous nodules involved the scalp, the left olecranon process, the ulnar borders of both forearms and the ischial tuberosities. A nodule was also present in the sclera. These lesions were all associated clinically, in addition to polyarthritis, with a left pleural effusion, heart block and Jacksonian epilepsy. The initial response to steroid therapy was satisfactory, the subcutaneous nodules showing signs of regression. Eventually, however, the patient succumbed, and came to autopsy. This showed the co-existence of the subcutaneous nodules with nodules on the sclera, dura mater, synovia, myocardium, all valves, pericardium, intima of the ascending part of the aorta, the lungs (Fig. 5 ) and pleura. Case IV.-Male, aged 54, farm labourer. Ten years' history of transient polyarthritis. In April 1953 he had an acute exacerbation of the joint lesions which settled down after three months. In November of that year he developed an acute febrile illness, cough with severe breathlessness and flare-up of his joint lesions. There were widespread physical signs throughout both lungs and an X-ray examination of his chest showed mottling of all zones of both lungs (Fig. 6 ). There was no response to antibiotics. All investigations for tubercle, carcinoma, sarcoid, &c., were negative. A lung biopsy was done for me by Mr. W. Cleland. The sections showed evidence of fibrosing pneumonitis (non-specific). Joint and lung lesions responded well to steroid therapy. Sjdgren's Syndrome This syndrome, occurring mainly in women of middle age and certainly over thirty years, is characterized in its fully developed form by kerato-conjunctivitis sicca, rhinitis sicca, xerostomia and laryngitis sicca. Sometimes the bronchial mucosa is affected and there may be intermittent swelling of the lacrimal and salivary glands. In some cases there is an associated rheumatoid joint lesion. It is suggested that the lacrimal and salivary lesions are wetiologically related to the rheumatoid process and Holm (1949) and Reader et al. (1951) believe that the non-specific inflammatory lesions may occur in the lacrimal, salivary and respiratory tissue as well as in joints, skin, muscles, tendons and subcutaneous tissues.
The chronic inflammatory changes in the parotid glands may produce permanent enlargement, sclerosis or atrophy in irregular combination and similar changes may occur in other salivary and lacrimal glands, usually without enlargement. In the past many such cases have been labelled Mikulicz's syndrome.
In one of our cases (ElIman et al., 1951) the dryness of the bronchial mucosa was eventually fatal. The post-mortem histological examination confirmed that the pathological basis of the dryness of the mucous membranes (in some cases also of the skin) arises from chronic inflammatory atrophy of unknown cause, involving the salivary, lacrimal, mucosal and sweat glands. Post-mortem observations on such cases have been recorded by Sjogren (1933), Holm (1949) , Ellman et al. (1951) , Haas (1951) , Reader et al. (1951) , Morgan and Raven (1952) and Cardell and Gurling (1954) .
The fundamental pathological features appear to be: (a) Atrophy of certain glands, especially the lacrimal, salivary and submucous glands of the respiratory tract (upper and lower) and cesophagus, with consequent dryness of their associated mucosa.
(b) Rheumatoid joint disease. It is of interest that in 2 of the 10 recorded autopsies there was a generalized necrotizing arteritis, closely related to polyarteritis nodosa. It is, therefore, reasonable to suppose that Mikulicz's syndrome is a manifestation of Sjogren's syndrome and that it belongs to the ill-defined group of collagen diseases. has noted its association with Felty's syndrome and features of both, with splenomegaly, have been recorded by several observers. Gurling also points to the disturbance of collagen and reticulo-endothelial tissues.
The presence at autopsy, in our case and in 1 of the 3 recorded by Cardell and Gurling, of a lipoid pneumonia involving the right middle lobe, is consistent with the use of oily nasal drops for the lubrication of the upper air passages.
The characteristic pathological dryness may give rise to obstruction in the parotid and salivary glands and in the respiratory tract, resulting in a secondary inflammatory granulomatous process and, possibly, suppuration. In our case the woman developed a bilateral dry basal pleurisy and later a basal pulmonary lesion not unlike a sarcoidosis. I hope I have succeeded in indicating by a consideration of the pulmonary and pleural manifestations of some systemic connective tissue diseases, how disease in the lung can be an index of systemic disease.
Dr. A. G. Heppleston (Cardiff):
The topic concerns those systemic disorders in which lung changes may be the presenting or the predominating feature and, in a field so large, emphasis will be laid on conditions which have been the subjects of recent pathological investigation.
"COLLAGEN" DISEASES
Connective tissues possess only four basic ways of reacting to injury: mucoid swelling of the ground substance, fibrinoid necrosis, cellular proliferation and fibrosis, or a combination of these changes. Fibrinoid necrosis of collagen, however, is not specific for any one type of injury, occurring in a variety of dissimilar disease processes, some localized and others generalized. Since connective tissues have so restricted a repertoire of pathological reaction, Rich stressed the difficulties of differential diagnosis among the various "collagen" diseases and pointed out that in any one of them features may be found which usually characterize other members of the group. Pagel and Treip (1955), for instance, reported overlapping syndromes amongst the "collagen" diseases and for these intermediate forms suggested the term "viscero-cutaneous collagenoses", whilst Fisher (1957) discussed the association of polyarteritis nodosa with rheumatoid arthritis. Both in experimental animals and in man there is reason to believe that anaphylactic hypersensitivity constitutes one important pathogenetic mechanism in connective tissue diseases (Rich, 194647) . Moreover, recent immunohistochemical studies, using Coon's fluorescent antibody technique, provide presumptive evidence of an immunological mechanism in polyarteritis nodosa (Mellors and Ortega, 1956) , active rheumatic carditis, rheumatoid disease and systemic lupus erythematosus (Vazquez and Dixon, 1957) . It must be stressed that, though this group of diseases shows striking pathological and pathogenetic similarities, the precise etiological agent may well vary in different cases.
Rheumatoid Disease
With the recognition of visceral lesions in association with rheumatoid arthritis, it became clear that the condition was really a systemic one with arthritis as only one of the manifestations. Before a pulmonary lesion can be accepted as being of rheumatoid type it must exhibit characteristic pathological features or, if these are non-specific, the lesion must be shown to have a greater prevalence in the rheumatoid as compared with the nonrheumatoid members of a sample population. The only condition yet known to fulfil both criteria is "Caplan's syndrome".
In 1953 Caplan drew attention to the greatly increased prevalence of massive fibrosis in Welsh coalminers . with rheumatoid arthritis. About 25 % of these men also had peculiar, rounded and fairly well-demarcated opacities in their lung radiographs. These discrete opacities are now known to represent rheumatoid nodules, which may coalesce into massive lesions. Surveying a defined mining population in the South Wales coalfield, Miall et al. (1953) confirmed the original observations and further established that, though both manifestations commonly develop together, typical X-ray changes in the lungs may antedate the arthritis by several years. In "rheumatoid" pneumoconiosis, therefore, the lung may for a long period be the sole index of a systemic disease. Furthermore, these nodules characteristically appear in crops and develop much more rapidly than infective pneumoconiosis in non-arthritic miners. A recent pathological study suggests that rheumatoid nodules may be distinguished from silicotic nodules by the presence of wide concentric zones of necrotic collagen separated by bands of dust and by the occurrence of peripheral, crescent-shaped areas of active inflammation in relation to necrotic collagen. Kellgren (1952) regards rheumatoid disease as being essentially an inflammatory reaction to necrosis of normal or pathologically-produced collagen. It is, therefore, suggested that, for reasons unknown, coal workers with rheumatoid arthritis react abnormally to the collagen produced in infective pneumoconiosis, and the non-specific inflammatory reaction, sometimes occurring in the absence of tubercle bacilli, is believed to represent the rheumatoid component. Ultimately rheumatoid nodules may pursue several courses. They may cease to progress and remain in a stationary phase, or they may calcify. Other lesions, however, undergo cavitation, their necrotic centres being expectorated, though the sputum may be free from tubercle bacilli. Rheumatoid nodules have now been recognized in arthritic workers from other coalfields and in other industries with a dust hazard. Similar nodules, situated in the lung or pleura, may also be associated with rheumatoid arthritis in individuals without known occupational exposure to dust, but such instances are distinctly uncommon (Bennett et al., 1940; Bevans et al., 1954; Christie, 1954; Ellman et al., 1954; Maher, 1954; Skogrand, 1956) .
Non-specific fibrosis of the lungs also occurs in combination with rheumatoid disease . Sometimes the fibrosis is of diffuse interstitial type (Ellman and Katz and Auerbach, 1951; Rubin, 1955) , reminiscent of that described by Hamman and Rich. The pathological evidence suggests that, whatever the precise cause, interstitial fibrosis may develop on the basis of a fibrinous intra-alveolar exudate, which, when limited in amount, becomes applied to the alveolar walls under the forces of respiration and then undergoes organization. This is a possible sequence of events in isolated diffuse interstitial fibrosis (Heppleston, 1951) . Patchy fibrinous pneumonia has been observed in rheumatoid disease (Christie, 1954) and in other instances of this condition the lungs have shown vascular lesions (Ellman and Ball, 1948; Christie, 1954; Price and Skelton, 1956) , which might account for fibrinous exudation. A similar process of organization may also operate in rheumatic pneumonitis, starting with a necrotizing angiitis and focal necroses of alveolar walls (Gouley, 1938; Neuberger et al., 1944; Seldin et al., 1947) and progressing to diffuse interstitial fibrosis (Gouley, 1938) . Rich (194647) stressed the anaphylactic nature of the migratory pneumonitis of rheumatic fever. Although these examples suggest that occasionally connective tissue disease accounts for diffuse interstitial fibrosis, this condition usually occurs alone and its features are non-specific. A chance association between diffuse interstitial fibrosis and rheumatoid disease cannot therefore be excluded at present.
Honeycomb lung, which possesses certain pathological affinities with interstitial fibrosis, has also occurred in combination with rheumatoid arthritis (Dixon and Ball, 1957) but as yet the association can only be regarded as coincidental. The pulmonary lesions of rheumatoid disease occurring in the non-industrial population are seen in their correct perspective when it is recalled that no specific lung lesions were observed in a series of 130 cases examined radiologically and that none was found at autopsy in a total of 88 cases reported by three separate groups of observers .
Necrotizing Angiitis
Zeek's classification is now widely adopted (Zeek, 1952; Knowles et al., 1953) . Reference has already been made to the necrotizing vascular lesions of rheumatic fever and rheumatoid disease, which most likely fall into the category of hypersensitivity angiitis. Regarding polyarteritis nodosa, Zeek distinguishes primary and secondary types, the latter being a sequel of pulmonary hypertension. Both forms are characterized by an initial fibrinoid necrosis with a subsequent inflammatory reaction. It is clear from Rose and Spencer's (1957) recent analysis of a large series of cases of primary polyarteritis nodosa, that a respiratory illness not uncommonly precedes evidence of polyarteritis, perhaps by years. Pulmonary involvement takes the form of a necrotizing granulomatous lesion in addition to fibrinoid necrosis of capillaries and to the arteritis which tends to affect bronchial more than pulmonary vessels. Some cases in this series also had a necrotizing glomerulitis and a few had nasal granulomata, suggesting a relationship to Wegener's granulomatosis. Walton and Leggat (1956) suggest that Wegener's disease commences with a necrotizing granulomatous lesion, possibly of infective or allergic origin, in the upper or lower respiratory tract. Hypersensitivity is then believed to develop either to bacterial or tissue breakdown products or to drugs, with disseminated angiitis, glomerulonephritis and granulomata as consequences. It now appears that malignant granuloma of the nose may occasionally be the first manifestation of a systemic condition indistinguishable from Wegener's syndrome (Singh et al., 1958) .
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Systemic Lupus Erythematosus
This condition is sometimes characterized by a remarkable waxing and waning pneumonitis (Klemperer et al., 1941) , which Rich regarded as being of anaphylactio type. As a rule, however, the pathological changes in the lung are disappointing.. For instance, Purnell et al. (1955) found no pathognomonic pulmonary lesions in a series of 54 necropsies and the experience of Cordasco et al. (1957) was similar. The so-called basophilic mucinous cedema of the pulmonary connective tissues (Baggenstoss, 1952) ia not always an impressive feature, but fibrinoid necrosis of vessels may be seen.
.Scleroderma (Progressive systemic sclerosis)
Pulmonary involvement is a well-recognized feature of scleroderma and derives its importance from the fact that lung changes may antedate the onset of typical skin lesions (Lloyd and Tonkin, 1948; Shuford et al., 1953; Mahrer et al., 1954) . The pulmonary manifestations take several forms. Widespread fibrosis of alveolar walls has been described in a few instances (Getzowa, 1945; Shuford et al., 1953; Mahrer et al., 1954) . Fibrous nodules or extensive areas of solid fibrosis also occur. Perhaps the most interesting lesion is honeycomb lung, in which cysts are set in mature collagenous tissue. Both solid fibrosis and fibrocystic change may be encountered in different parts of the same lung. Getzowa (1945) suggested that the primary pulmonary lesion in scleroderma was diffuse fibrosis of alveolar walls but too few early examples are yet on record to be certain. Obliterative vascular lesions, sometimes with fibrinoid, have also been regarded as the initial change, but they could equally be secondary to parenchymal damage. The distribution and features of the lung lesions hardly suggest that they are caused by occlusion of bronchial arteries, as Ellman and Cudkowicz (1954) tended to believe. The idea that pulmonary fibrosis in scleroderma is a consequence of aspiration pneumonia due to cesophageal involvement is no longer tenable. Mahrer et al. (1954) encountered several instances of scleroderma with pulmonary fibrosis but without cesophageal disease. Furthermore, the occurrence of densely fibrous areas towards the apex of the lung is not consistent with the aspiration hypothesis.
SARCOIDOSIS
Pulmonary involvement is a common occurrence in sarcoidosis. Respiratory symptoms frequently constitute the presenting feature (Scadding, 1956a) but the first indication of lung involvement may only be provided by radiological or even post-mortem examination. The basic lesion is the miliary granuloma, composed of epithelioid cells, giant cells and some lymphocytes; central fibrinoid change of restricted extent may be seen, but not caseation.
Conchoidal and asteroid bodies are no longer regarded as specific features of sarcoid lesions.
Sarcoidosis of the lung assumes several pathological forms of which the disseminated miliary one is, perhaps, the best known. The discrete focal granulomata are not always evenly scattered throughout the lung, there being a tendency for them to cluster around bronchi and blood vessels and also subpleurally. When situated in alveolar walls the granulomata encroach on air spaces. Miliary lesions often coalesce and thereby give rise to a nodular form of the disease, whilst further extension of the same process leads to the development of large confluent masses in which fibrosis dominates the picture and gradually replaces the granulomatous element. Such masses may be seen in the upper and central parts of the lung or towards the hilum. Another factor may operate in the production of massive sarcoid lesions, namely collapse, for which bronchial stenosis, due to sarcoid involvement, is probably responsible (Longcope and Freiman, 1952; Citron and Scadding, 1957) . A further manifestation of pulmonary sarcoidosis is honeycomb lung, in which typical granulomata may be found in the fibrous tissue separating the cysts. It is important to remember that occasionally pulmonary sarcoidosis so impedes the lesser circulation that right ventricular hypertrophy develops and death ensues in congestive heart failure (Ricker and Clark, 1949; Longcope and Freiman, 1952 ).
Finality has not yet been reached regarding the nature of the systemic sarcoid reaction. Pinner (1937) summarized the available evidence suggesting that sarcoidosis was a noncaseating form of tuberculosis and Scadding (1956a, b) has argued strongly in favour of a tuberculous origin for many British cases of sarcoidosis. A corollary to this concept is that sarcoidosis represents not a disease but a syndrome, that is a response sometimes provoked by tubercle bacilli, sometimes by beryllium dust and possibly by other means not yet identified (Brit. med. J., 1957) . The hyperglobulinmmia of sarcoidosis further suggests that an immune mechanism may sometimes be at work. It is of interest to find that from some sarcoid lesions it is possible to extract a mycolic acid which is chemically similar to that present in tubercle bacilli themselves (Nethercott and Strawbridge, 1956) The term "eosinophilic granuloma" embraces three systemic conditions formerly described as separate entities, ranging from the rapidly progressive form (Letterer-Siwe disease), through the slowly progressive type (Hand-Schuller-Christian disease) to the relatively benign and often localized eosinophilic granuloma. .Rtiological understanding of these conditions was aptly summarized by Lichtenstein (1953) when he gave them the collective designation of "histiocytosis X". Eosinophilic granuloma is known to involve extraskeletal tissues, among them the lung (Thannhauser, 1950; Lichtenstein, 1953) , and to become increasingly fibrous in the retrogressive or chronic phase (Engelbreth-Holm et al., 1944 ). It appears that eosinophilic granuloma is sometimes confined to the lung and respiratory disturbances may be the first evidence of the disease. The acute generalized form may show both solid and cystic infiltrations of the lung by primitive cells. The granulomatous stage is characterized by scattered collections of histiocytes and eosinophils, whilst the lung between the granulomatous areas may undergo cystic change. Honeycomb lung is a recognized manifestation of the fibrous phase of eosinophilic granuloma (Heppleston, 1956) .
TUBEROUS SCLEROSIS This is usually a generalized condition in which honeycomb lungs with smooth muscle hyperplasia and considerable interstitial fibrosis may occur (Berg and Vejlens, 1939; Samuelsen, 1942; Berg and Nordenskj6ld, 1946; . Licht (1942), however, considered that pulmonary involvement might be the sole manifestation of this disease. I encountered one case of honeycomb lung as an isolated lesion in which smooth muscle hyperplasia was so pronounced as to constitute the essential pathological feature and warrant the term of leiomyomatosis (Heppleston, 1956) . Only Rosendal's (1942) case seems to compare with this one and it is possible that both represent an unusual form of tuberous sclerosis. In the non-specific form of honeycomb lung muscle hyperplasia also occurs but it is much less severe than in leiomyomatosis and is associated with fibrosis and chronic inflammatory cell infiltration.
THE MAIN TYPES OF PATHOLOGICAL CHANGE ASSUMED BY SYSTEMIC CONDITIONS WHEN THEY AFFECT THE LUNG (1) Exudation, infiltration orfibrosis offocal orpatchy distribution.-The underlying change may prove to be allergic pneumonia, rheumatoid disease, necrotizing arteritis, scleroderma, sarcoidosis, eosinophilic granuloma, reticuloses such as mycosis fungoides and Hodgkin's disease, or mucoviscidosis.
(2) Massive fibrosis usually represents a progression from localized fibrosis both by extension and by coalescence.
(3) Diffuse interstitial fibrosis.-Although most instances are of undetermined etiology and show no specific features, it seems that "collagen" diseases, such as rheumatic fever, rheumatoid disease and scleroderma, may occasionally be responsible. The fibrinous pneumonitis associated with urnmia (Doniach, 1947) and with hexamethonium therapy (Morrison, 1953; Doniach et al., 1954; Lansbury and Rogers, 1955) may be yet another cause of interstitial fibrosis of the lung, provided survival is sufficiently prolonged.
(4) Fibrocystic change or honeycomb lung (Heppleston, 1956) .-This is believed to be an acquired condition, distinguishable on micro-anatomical grounds from congenital cystic disease. The essential feature is the obliteration by granulomata or fibrosis of certain bronchioles, respiratory and non-respiratory, together with their subdivisions. Unaffected bronchioles in the neighbourhood then appear to undergo compensatory dilatation, so forming cystic spaces in contiguity with consolidated or fibrotic areas. Progressive enlargement of the cysts seems to depend on secondary valvular obstruction of the bronchioles entering them.
The fibrous component of honeycomb lung evidently arises in several ways. Patchy interstitial fibrosis of alveolar walls can apparently be associated with cystic enlargement of air passages in adjacent areas of non-fibrosed lung and the interstitial fibrosis may merge with typical honeycomb lung. Fibrosis may also develop on the basis of organized bronchopneumonia, restricted areas of pulmonary collapse and certain specific granulomata such as sarcoidosis, eosinophilic granuloma and tuberculosis after streptomycin therapy.
